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(57) Abstract: The present invention relates to apaiticle sep- 
arator having a flow passage for the air to be cleaned, said 
particle separator being intended for cleaniiog air fiom elec- 
trically charged particles and comprises at least two elecbode 
element surfeces (1,2; 101, 102;201.202;301,302)aiianged 
substantially par^l to each other and at a mutnal gap width 
(^, at feast one electrode elemrat sm&ce (2; 102; 202; 302) 
bdog designed fi»m a very high ohmk material, preferably 
with a resistiyity oonesponding to or higher timn antistatic, 
and that tiie particle separator also is intended to be connected 
to ahigh voltage source (HVU), said second electrode element 
surfece (1; 101; 201; 301) being intended to be connected t6 
the pole of the high voltage source (HVU) having the lowest 
absolute potential. It is signif cant for the particle separator 
according to tiie ptresent invention tiiat tiie electrode element 
sm&ce (2; 102; 202; 302) is made fiom high ohmic material 
and equipped witii at least one cmrait canying or send-con- 
ductive means (b,b')im»ngedatadistai]ce fiom the edge p^^ 
tions (Kli Kr , K2, K2*) of d» electrode element sm&ce (2, 
102; 202; 302). and that the current canying or semi-conduc- 
tive means (b. b') Is intended to have a galvanic connection to - 
the pole of the high voltage source (HVU) having the highest 
absolute potential. 
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PARTICLE SEPARATOR 

Technical Field of the invention 

The present invention relates to a particle separator 
5 having a flow passage for the air to be cleaned, said particle 

separaitof being intended for cleaning air from electrically 
• charged particles and conprises at least two electrode element 
sxirf aces arranged sx±>stantiaily paraiiei to each other and at 
a mutual, gap width, at least one electrode element surface 
10 being designed from a very high ohmic material, preferably 

with a resistivity corresponding to or higher than antistatic, 
and that the particle separator also is intended t6 be 
connected to a high voltage source, said second electrode 
element surface being intended to be connected to the pole of 
15 the high voltage source having the lowest absolute potential. 

Prior Art 

In WO 93/16807 and SE WO 95//.14534 a twp step electro 
filter having a ionisation section is described, said electro 
20 filter on the downstream side being followed by a so called 
precipitator. The electrode elements of the precipitator, 
said elements in the mentioned patent applications 
constituting non-metallic material of very high resistivity 
Cs6 called antistatic material) , having a considerable 
25 imi>rbvement regarding separating capacity compared to 
precipitators of traditional design, i.e. of metallic 
material i These operating properties are based on the. fact 
thait electrode elements of material having antistatic 
resistivity may be coiinected to a higher mutual voltage , 
30 without the- risk of a spark- over between adjacent electrode 
elemements compared to corresponding electrode 
elements that are deisigned from material having low 
resistivity. 

lii accordance with international patent application 
35 WO 93/16807 electric connection of respective electrode 
element is' effected by having a current carrying paint 
arranged oh the edge portions of the electrodes, said 
respective electrode element being located in such a. way that 
a current carrying edge portion of one electrode element is 
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positioned at a gap width from the other electrode element and 
alternately. 

In accordance with international patent ^.pplication 
WO 95/14534 the edge portions of the electrode, elements In a 
5. precipitator are surrounded by an electrically insulating 

material in order to counteract corona current discharge from 
the edge portions and thus enable even higher voltage 
application of adjacent electrode elements in a precipitator 
of the type in question* 
10 Working experiences of precipitators desicfned, in 

accordance with the above-mentioned patent specifications have 
shown that said precipitators, despite the advantages 
mentioned above, have a relatively large difference as regards 
separation capacity for aerosols, due to the relative humidity 
15 of the air that passes through such precipitators. 

In laboratory tests with precipitators designed from 
cellulose based material and located in environments with 
vairying relative humidity it has surprisingly shown that at a 
high humidity the threshold value is dramatically decreased 
(i.e. the voltage at which coipona current discharge starts) 
for corona current discharge between adjacent edge portions of 
respective electrode elements. This phenomena is probably due 
to that edge portions of cut cardboard constitute a lot of 
micro fibres that emit corona discharge like small j)ointed 
electrodes. ' The forceful dependency between the threshold 
value of the corona" current discharge and the relative 
humidity of the air may depend from a highly varying 
resistivity in the fibres. This may be the ca^e despite the 
fact that respective electrode elements are on one hand 
designed from cellulose material covered with thin plastic 
film in order to prevent a phange in the resistivity of the 
material due to humidity * (in accordance with the specification 
of WO 97/09117) and on the other hand that the electrode 
elements may be designed with electrically insulating 
structures that are provided over the edge portions of the 
electrode elements (in accordance with the specification of 
WO 95/14534) to prevent corona current discharge from these, 
electrode elements. The last mentioned treatment is., evidently 
not resulting in a sufficient inclusion (insulation) 
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especially in connection with euch embodiments where the gap 
width between adjacent electrode elements is not much 
differing from the thickness of the rnatet^ial from which 
respective electrode elements are desicpied and it is also in 
5 practice difficult to apply an electrically insulating 
structure with sufficient accuracy, 

Fut*tliier Backgaround of the Present invention 

Figure la shows a known erabbdimeint of a precipitator 
10 designed from cellulose material ^ said precipitator including 
two electrode elements 1, 2 arranged with at mutual gap width 

and arranged in planes parallel' to each otheir'. As is 
evident from figure lb the electrode elements 1, 2 are 
electrically cbnnected to reispectlve poles of a high voltage 
15 source HVU through galvanic coniiection to* an electrically 

semi -conducting or current carrying wire drawingf a, b attached 
to the edg^ portion^ kl, k2 of the respective electrode 
elements 1, 2 . 

The ciircumstances concerning voltage-current that is 
20 valid between the electrode elements 1, 2 are shown in figure 
lb. One pole of the high voltage source HVtJ is electrically 
earthed and is connected to the cixrrent carrying edg^i portion 
kl of one electrode element 1. The other alive pole (+) is 
connected to the ciirrent carrjring edge portion k2 of the otixer 
25 electrode element 2 (wire drawing b) . In this case th^ ^dcfe 
pc^rtion and the wire drawing coincide. Th<^ Vfidth cff^ the 
electrode eletnenti^ i, 2, B^ri in th^ air flov^ diredtion 
through the precipitator^ is eqiikl to *B'' • tfhe voltage across 
the gap betweeii the adjacent edge portions 
30 kl-k2', kl'-k2 is designated Uk arid corresponds to the voltage 
that maintains the coronsi disdharg^ ciixxent Ic from the edge 
poirtions k2 , \i2^ \ 

At the top of figiite 16 a voltage diagram is drawii for 
the elecfeirbde element 2 as a function of the width '^B'*' of the 
35 electrode element 2 . The diagram over th6 electrode element 2 
shows that there 16 ia linear incrSaise in voltage from the 
voltage level Jik^ closest to the edg^ ^rtlc>ii k2''^ to the 
• corresponding U'= at the edge portion k2, i.i. tJi^ 
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alive pole of the high voltage soiarce having the highest, 
potential* 

The intermediate diagrram in figure Ic shows the 
corresponding voltage diagram for the electrode element 1 
5 where the voltage is equal, to zero at the edge portion kl, 
said voltage increasing linearly to the voltage level 
U'^« HVU(+) - Uk at the edge portion kl'. 

By positioning both diagrams in one, at the bottom of 
figure ic, the gap voltage. Usp is given as a function of the 
10 width of the electrode elements 1/2- 

Por reasons; of simplicity the corona current from the 
edge portions n' ^m' , m-n has beetii disregarded^ For band like 
electrode elements having a length that is several times 
the width this assunption is perfectly correct. For 
15 rectangular electrode elements the approximation is acceptable 
under the prerequisite that the width of the electrode 
elements is considerably larger than their extension in the 
direction of the air flow or that the edge portions n'^-m', m-n 
are included^ e.g. by use of electrically insulating material. 
20 . As figure Ic shows the gap voltage Usp between two 

electrode elements 1, 2 of very high ohmic material is 
essentially constarit over the entire gap and the width ^B*^ of 
the electrode elementQ^ seen in the direction of the air flow, 
and equal to the voltage Uk that upholds the corona discharge 
25 current Ic. 

If the diagpram shown in figure. Id is considered, said 
diagram showing approximately the corona discharge cxirrent Ic 
as a function of the voltage Uk between edge portions of two 
• adjacent electrode elements, it is realised that the steeper 
30 the curve is, i.e. the larger the derivative 

(Ic?l-Ic2)V(Uka,-Dk2) . is, the les9 the level of the gap voltage 
Usp is affected by increasing high voltage supply HVU, In 
other words the^ gap volt age Usp between two electrode elements 
designed of very high resistive, preferably antistatic, 
35 material' (inside th^ vo.lt^ige are^ above t^e treshold value for 
corona discharge between the edge portions of the electrodes) 
is only to a minor degree affected by increasing supply 
voltage (high voltage HVU) to those electrode elements^ 
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By increasing air humidity (Rh - relative air humidity) , 
i.e. Rhl > Rh2 a displacement towards lower voltage levels of 
the threshold volfcage of edg^ cbrotik discharge takes place, 
this being verified in the laboratory tests (see figure le) • 
5 Simultaneously the' derivative increases (icl-Ic2/Ukl"XJk2) , 
i.e. the edge corona voltage as a function of the edge corona 
current increases towards a steeper progress. Thereby, a 
considerable decrease of the edge corona voltage Uk and hence 
a decrease of the ga^ voltsig^ Usp takes place by increasing 
10 air humidity and at a constant edge corona cxorjfent 

(Ic^coristant) . The ability of high resistive precipitators to 
separate particles decreases to the same extension. The 
understanding as outlined above constitutes the base of the 
preiseht invent ioni. 

IS 

Objects and Feaitures o£ the itnvckntion 

The primary object of the present invention is to 
present a new highly resistive (ani^istaticy particle separator 
having essentially improved operative parameters than 
20 previously knowii embodiments. 

Still aii object of^ the present invention is to raiake the 
particle separator' lesst sensitive to the relative humidity of 
thes envirorim^t that the pasrti^l^ separator is located iii* 

At least the primary object b£ the pareseht invention is 
25 realised by measas of a particle 6e£>strator thdt has beetii^ given 
the f eattires oi the applending indiepezid^nt claim* Preferred 
embodiments of the invention bxb defined in the dependent 
claims. 

30 Brief Description of tbe Drawings 

Relevant prior art has been describeid above with, 
ref-brence to figures la-leV where: 

Figure la shows ^ schematic perspective view of two electrode 
elements of a pjr^dlpifc^toi'; 
35 Figui^e lb shbw§ the elecitrodt^ el^m<Bnits according to f igiire la 
spread in the'planiS of the paper; 
Figtire Ic shows thresi dietgtairts that relate to the vetMaitioh of 
• the voltige across the width of aii electrode 
element; 
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Flcfure Id shows the corona discharge current Ic as a fimction 

of the voltage Uk; and 
Figure le shows the corona discharge current Ic as a function 
of the voltage, Uk at varying relative humidity. 
The present invention will be described more in detail 
in connection with the enclosed figfures 2a- 5b, where: 
Figure 2a schematically showi? a pea^spective view of a first 

embodiment of a particle separator; 
Figure 2b shows the electrode elements according to figure 2a 
spread in th@ plane of the paper and illustrate the 
relation voltage - cxirrent between two adjacent 
electrode elements 1, 2 in the embodiments of Fig 2a; 
Figure 2a shows tlirea diagram^ that relate to how the voltage 

varies across the width of an electrode element/ 
Figure 3a shows a second embodiment of a particle separator 

according to the present invention; 
Figure 3b shows a number of voltage diagrams that relates to 

the embodiment according to figure 3 a; 
Figure .4a shows a further embodiment of a particle separator 

according to the present invention; 
Figiire 4b shows a number of vqltage diacprams that are related 

to the embodiment accprdlng to figure 4a;. 
Figure 5a shqws a particle separator according to the present 

invention of ""honeycomb'' type;, and 
Figure 5b shows an arxangejortent of wire drawing for the 
particle separator according to figure. 5a; 



30 



35 



Detailed Description of Preferred Embodiments 

Figure 2a shows two highly resistive, from cellulose 
material designed, electrode element surfaces 1 and 2 arranged 
parallel to each other and at a mutual gap width "^d^ . The 
electrode elements sxirfaces 1, 2 sire planair and the air flow 
takes, plaq^ in the, gap between the elect?rode element; surf aces 
1/ -2. Two thin lines in th^ shape o£ wire- drawings a, a' and 
b, fe/ respectively of semi-conductive paint are provided by ■ 
means of print, paixit or corresponding t3?eatm6nt, the wire 
drawings a, a' being related to the. elect rod0 element ,su2:face 
1 while the wire drawings, b, b' are related to the electrode 
element surface 2. The wire drawing a is relatje^ to the edge 
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portion kl of the electrode elements surface 1 while the wire 
drawing a' is related to the edge portion kl' of the electrode 
element surface 1. Izi azi analogue way the wire drawing b Is 
related to tEe edge pdrfcion Jc2 of the electrode eleitiient 
5 surface 2 while the wire drawing bf is related td the edge 
portidn k2' of the electrode elements surface 2. The wiare 
dirawings a, a' and b, b" respectively rim parallel to eacli 
other and a certain distcuriee from the edge poartibn kl, kl' and 
k2/ k2' of respective electrode elements 1, 2. The wire 
10 drawings a, a' ar^ connected to ari electrically earthed pole 
of a high voltage source HVU and the wire drawings b, b' are 
connected to the other pole C+) of the high voltage soiirce 
HVa. ' 

In ordei!' to avoid spark-over between the wire drawings 
15 a> Si' f h, b' it is important that the wire drawings a, si' are 
not located opposite to the wire drawings b, b' . Thus the 
distance - ^^1'' ±& figure -2a should be at least equal to or 
larger than the double gap width '^d*' . 

Figure 2b shows the corresponding observation of the 
voltage conditions in the gap "^d*^ between two adjacent 
electrode element surfalces 1, 2 corresponding to the 
observation shown in figure lb. In figure 2c a vdltagfe 
diagram is ^howai for respe^ctive electrode element sxarfaces 1, 
2 as a function: of tii6 width of respective electrbdfe 
eleinent^ 1, 2. The Voltage diagram at t&e top in Fi^ 2d for 
th^ elect riode element susc'face 2 shows ^ linear increase izi 
voltage from the voltage lev^l Ulc at the edg^ portiozx k2^ of 
the electrode element surfaicis to the voltage 17 « Etl/U* (-i-) at 
thS level of the wire dralwlng §tfiiig b. Within th^ area,B-2y 
the vdltclge is constaint and equal to UHV(+)\ From the right 
end of the area B-2y in the voltage diagram the vdltage 
decreases linearly to ai value equal to Uk(+) at the edge 
portion k2' of the electrodes element siirf^ce. ■ 

Thfe iiiteritiediate vdltage diaigrata iii* figure * 2c shows the 
cdrrespdnding Vdltage diaigrMmd for thg el^dt^ode eikmezit 
surface 1, sali'd voltage beinig equal to z^afd in the area B-2y' 
and incireasincf voltage towards the? edge portions kl, kl' on 
the electrodLe element surfad6 1/ said voltage^ leivel 
corresponding to Uk(*) . By placing both diagrams iii a common 
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diagram, at the. bottom in figure 2c> the gap voltage Usp is 
given as function of ^^B", see figiire 2c. 

The wire drawings a, a', bf are preferably .arranged 
in such a way that adjacent wire drawing strings on adjacent 
5 electrode elements 1, 2, e.g. a' and b', are arranged to be 
located at a larger distance from each other than twice .the 
gap width ''d" in order to avoid the spark-over risk between 
^^ire drawing strings that are conneqted to different poles of 
the high voltage source HVU, 
10 A^, is shown by the diagram at the bottom of figure 2c 

the gap voltage Usp, . in the portions of the gap that 
simultaneously is within area, B-2y and B-2y' , is equal to the 
voltage of. the high voltage source HVU and fairly independent 
of: the conditions regarding corona discharge from the edge 
15 portions kl, kl', k2, k2' of the electrode element surfaces 1^, 
2. 

The. design of the electrode element surfaces. 1, 2 in 
accordance with the embodiment shown in figure 2 is however 
not preventing corona discharge (edge corona cxrrrent Ic) 
20 between adjacent edge portions kl, kl', k2, k2' of the 

electrode elements 1, 2. . Such a discharge produces on one 
hand unwanted generation of ozone and. influence on the other 
hand. particle shaped pollutions" that are charged in the 
ioiiisatiort chamber, when said particles > together with the air 
25 flow, bypass the edg^: portionp of the electrode elements 1, 2 
and in tlirough the particlf separator. Under influence of the 
edge corona current Ic som0 of these particles loose their 
chaarge and may then freely pasf the partiqle separator * 

In. accordance with the present invention it is possible 
30 . to totally eliminate corona discharge current Ic between edge 
portions of adjacent electrode elements 1, 2 and also to 
control the gap voltage: Usp in a desired way -by suitably, 
arrancfed wire drawing strings. - . - 

Figure 3a, siiows an. eitibpdiment thafe consfeitubeB a further 
35 development of th^. present invent iprir in the ©mbodimei^t shown 
in figure 3a the wiore drawing strings a, a^ are arranged on, 
or in the absolute adjaoenqy of, the edge portions kl, kl' of 
the electrode element surf ace 101 and wirq drawing strings c, 
C on the edge portions k2i k2r of the electrode, element. 
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surface 102. Further, two wire drawing strings b, b' are 
arranged on the electrode element surface 102, said wire 
drawing strings ahiniiing parallel to the edge portions k2/ k2' 
arid at a distance from the edge portions k2, k2' . in 
5 accord&nde with the embodiment shown ih figure 3a the wire 
drawing sttlrigs at, a', b, b' arranged on the edge portions kl, 
kl' , k2-, k2' are connected to the same pole of the high 
voltage source HVIJ arid preferably earthed • The wire drawing 
strings b, b'' are connected to the other pole of the high 
10 voltage source HV17(+) . Figure 3b shows voltage diagrams 

corresponding to the diagrams previoiisly shown in figure 2b. 
The voltage diagram at. the top of figure 3b shows the voltage 
over the electrode element durface 102, said gap voltage Usp 
accbrdirig t6 the diai^aim beirig equal to zero at the edge 
15 portion k2 and then it iridreases linearly to the supply level 
HVU(+) of the high voltage source on the wire drawing string 
h\ Between the wire drawing striricfs b^ b' the voltage is 
constant and ecjpial to the supply voltage from the high voltage 
source UHVU(+) • Prom the wire drawing string b' the voltage 
decreases linearly down to zero at the edge portion k2^ . The 
intermediate voltage diagrkm in figure 3b shows the voltage 
over the electrode element surface 101, said voltage 
constantly being equal to zero since bith edge p6rtioris kl and 
ka' cif the eiectrbd^ eletfieht suirfac^ lOl stfe connected to 
earth of the high vbltacfe dbtirce UHVCr(+) ► The diagtara at the 
bottom of f igtire 3b shows an addition of the diagrams o£ the 
electrode element surf aides iOl arid 102, said diagranl being 
identical to the diagram at the top since the intermediate 
diagifam has no influence. Thus, the voltage is zero at the 
inlet of the particle separator, said voltage iricreasirig 
linearly to the supply voltage level UHVU(+) arid then 
decreases lineetrly to zero ait the outlet frdtti the particle 
sepa;ratb3^» Of coultse, it Is ndt necessary to eiectrically 
connect all wir^S drawings a, a', b, b' tS th^ sairie voltage 
pole of the high voltage sourde HVtJ. In practical eTr£>odimerits 
it may KoweVer be an advantage; 

' In figure 4a further emlitodimefit of the pr^ iriyerition 
is shofWri, The Idwer eledttfdde eletiient surface 20i in figure 
4a corresponds in principle to the electrode element surface 
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101 in figure 3a, i.e. the edge portions kl, kl' are equipped 
with wire drawings a, a' that preferably . are corrected to 
earth of a high voltage source (not shown) . The upper 
electrode element surface 202 in figure 4a is equipped with a 
5 number of wire drawings b, c, e, f , g, h that are arranged 

along the width B of the electrode element surface 202. As is 
evident from the upper voltage diagram in figure 4bv said 
diagram re£e?:ring to the electrode element surface 202, the 
wire drawings are connected to different potential of the high 
10 voltage source ^ The reason therefore is to achieve an 
increasing voltage the more far In betwejen the electrode 
element surfaces that the chained pasrticles in the air reach. 
It has been assumed that the air flpw is directed to the right 
in figtire 4a • At the right edge portion k2' of the electrode 
15 element surface 2 02 the voltage is substantially zero in order 
to avoid corona discharge from the edge portion k2' . The. 
intermediate voltage diagram in figure 4b represents the 
electrode element surface 201 and the in the voltage diagram 
at the bottom of f igxire 4b the both above positioned diagrams 
have the added. 

As is shown in figure 5a. a, so-called "^honeycomb" ~ 
structure of preferably cellulose-based material is provided. 
Such a structure usually conslstis of several pleated paper 
strips tha^t for instance are joined by a suitable . adhesion in 
such a way that air flow channels "^Lk" are created. 

In .the embodiment shown in f igxxre 5b the particle 
separator of honeycomb type thus comprises a number of air 
flow channels ""Lk", .in which two opposite parallel electrode 
element surfaces 301 and 302 are incorporated. The electrode 
element surface 301 is rectangulaz: or squeore and provided on a 
pleated carrier, said surface being equipped with wire drawing 
ertrings a., a' oia the edge portions kl, kl' of the electrode 
element surfaces 301. The electrode element surface 302 is 
likewise the electrode element surface 301 pleated from, a 
rectangular or a square surface, and is on one hand provided 
with wire drawing strings c, c' on the edge portions k2, k2' 
of the electrode element svirfaces 302 and on the other hand 
provided with wire drawing strings b' that are arranged at 
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a distance '^'^ from the edge portions k2, k2' of the electrode 
element surfaceB 302. 

As is shown in figurfe 5b the' particle separator of the 
hoheycGTnb type according to the preSetht inveiitiori is created 
5 from a nutnbei^ of pleafced strips that assembled define several 
E)airs of electirbdef element siirfaceis 301 and 302 respectively, 
said strips- being arraiiged' in thfe fallowing turns; - The 
electrode element surf ace 302 is followed by thr^e electrode 
element surfaces^ 301 and then agaLin aii electrode element 
ID surface 3 02, t^rheretipGii follows three electrode elem^ent 
surfaces 301 and ^o on^ ^ 

In accoxddnce with the embodiment described in figure 5b 
the edgts portions kl, ki',; k2, k2S i.e**the wire drawing 
strings d/ a', c, c' / are cbnii^et^d to \m£ eati^thed • of the 

high vSltage source' HVQ. The Wiire cErawing strings b, b^ are 
connecfced tc^ the o their pole of the high vtoltagf^ s<2>tirce HViJ. 

A pa3fticl6 separator of ^hoiieycomb^-type may be folded 
* arid is easy to design mechanically sizable . - The advantage of 
this emboditnent is also the possibility to design large 
rectangular suaf^faces that arei permeable to air flow; 

It is easy to realise that by choosing: the number of 
wire drawing strings, thieir location and the voltage 
applieaitioii of these wire drawing strings high resistive ' 
partlclei s^pairatibrs according to the present in-^entidn may be 
custom madei fos?^ desired operation conditions* 

Iiideed the particle (Separator accordin^^ to the present 
invention brings .abotite a certalxi load ©n the high voltage 
source diie -to the resistive current that is fed through the 
very high- resistive material of the electrode element sxirfaees 
1, 2; iOl/ 102; 201, 202; 301, 302 in the area^ df the edge 
portioni of the electrode element surfaces 1, 2j- 101, .102; 
201, 202; 301, 302. For this reason: the escpression particle 
separator^ has beeii used M the present patents application 
slice the device does liof: d6hdtltU%# a j^reclipltator in 
trMltiozlkl m&aA±t.§i By t£i:e us^ o£ ve^ 'Mcfh ohndc^ 
preferably Mnt^ist^atid^ material aef- fa^^ ii^ cellulose 
based matearial It^ id still a giiiestion of negligible reqiuiired 
power, eegeclally^'when paf fcicle separators aa?e desired with 
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very small gap width ^^d" between respective electrode element 
surfaces 1, 2; 101, 102; 201, 202/ 301, 302. 

The present invention , is not restricted, to any special 
e^rnbodiments of wire drawing stringfs a, a' , b, b', c, c', 
e', f, f/. The most, important is that through these strings 
or ciorrent ciarrying or semi -conductive means that are arranged 
on th^ electrode element surface 1, 2; 101, 102; 201, 202.; 
301, 302 it is achieved that preferably a siabstantial portion 
or substantial portions of a respective electrode element 
surface 1, 2; 101, 102; 201, 202; 301, 302 may be energised in 
a controlled way as well as a defined potential of the edge 
portions kl^ kl',: k2r k2'.. of the electrode element surface. 

It is a common feature for all the above described 
embodiments that the distance *y*; between the current carrying 
or semi-conductive means and the edge portions kl, kl', k2, 
k2' of the electrode element surfaces 1, 2; 101, 102; 201, 
202; 301, 30.2 is at least equal to twice the gap width M'' • 

It may be an advantage that several wire drawing strings 
and/or wire drawing patterns are arranged on one and the same 
electrode element surface 1, 2; 101, 102; 201, 202; 301, 302, 
In certain cases it may, be an advantage that these wire 
drawing strings and/pr wire drawing patterns may be- connected 
to sepaxate poles of the high voltage source or* to separate 
high voltage source?* In such a case it might be an advantage 
that the wire drawing string that is furthest away from the 
edge portion Jcl/ kl^., k2, k2' of respective electrode element 
s\irfaces is connected to a higher voltage than other wire 
drawing 'string that is closer to the edge portion kl, kl',: k2/ 
fc2' of the electrode element surfaces. • 

A forced energising over portions of the gap M'^ is a 
prerequisite for constant separating ability. of high-resistive 
(antistaticl particle separators* 

it is thus of n© importance how the charging is effected 
of aerosols in the air tha^t is transiported through the device 
or which voltage polarity the high; voltage source HRfU has* ^ It 
is neifeher -of any importance how the aia? transport through the 
deyiqe is taken care of. The transport may be effecfeed by . 
meand of mechanical fane, electric wind. fans, draught or in 
other known ways . Preferably, cellulose based material may be 
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used for the electrode element surfaces of the particle 
separator. Wire drawing strings (pattern) are suitably- 
attached to the material and then the material is preferably 
coated with a thin damp-proof membrane of a plastic, e»g. 
polyethylene • Such treatment of a paper is known and is used 
for instance in connection with food packages. 

The present invention may preferably be used to design 
particle separators of planar, parallel electrode element 
surfaces that are arranged at a mutual gap width of ''d" or 
particle separators of band-like electrode element surfaces 
several times wound round ah axis at a gap width ^d^ in 
accordance with the specification of the international patent 
application WO 97/46322 • It is also possible to design quiet 
different shapes of particle separators in accordance with 
figures 5a and 5b. 

It should be pointed out that the particle separator 
according to the present invention does not comprise a high - 
voltage source HVU since it in practice very well may be that 
the user already has a high voltage source (HVU) , to which the 
particle separator could be connected. 

Feasible Modifications of the Invention 

In connection with the embodiments described above all 
electrode element sxirfaces have a high resistivity. However, 
within the scope of the present invention it is also feasible 
that one electrode element surface is metallic and in such a 
case it is suitable to connect this surface to earth. 

lii the embodiments described above the electrode element 
surfaces have two current canning or semi -conductive means 
that are arranged at a certain distance" from the. edge portions 
of the electrode element surfaces. However, within the scope 
of the present invention it is also feasible that one 
electrode element surface has only one current carrying or 
semi -conductive means that in such a case preferably is 
arranged at the' same distance from the edge portions of the 
electrode element . svir faces. 

In connection with the embodiments described above 
according to figures 2a and 3a the positive pole of the high 
voltage source HVU has the highest potential. However, this 
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potential may on the contrary be negative while the other pole 
for instance ia earthed. For this reason the expression 
^^absolute potential^ has been used in the claims. 
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Claims 

1. Particle separator: having a flow passage for the air to be 
cleaned/ said particle separator being intended for cleaning 
5 air from electrically charged particles and comprises at least 
two electrode element surfaces (1/ 2; 101, 1^)2/ 201, 202; 301^ 
302) arranged substantially parallel to each other and at a. 
mutual gap width (d) , at least one electrode element surface 
(2; 102; 202; 302) being designed from a very high ohmic 
10 material, preferably with a resistivity corresponding to or 
higher than antistatic, and that the particle separator also 
is intended to be connected to a high voltage source (HVU) 
said second electrode element surface (1;. 101; 201; 301) being 
Intended fco be connected to the pole of the high voltage 
15 source (HVU) having the lowest absolute potential, 

characterized in that the electrode element 
surface (2; 102; 202; 302.) made from high ohmic material is 
equipped with at least one current carrying or semi -conductive 
means (b, b') arranged at a distance from the edge portions 
20 (kl, kl', k2, k2') of the electrode element sxarface (2, 102; 
202; 3 02), and that the current carrying or semi -conductive 
means (b, b') is intended to have a galvanic connection to the 
pole of the high voltage soxirce (HVU) having the highest 
absolute potential. 
25 " ■ 

2. Particle separator according to claim 1, 
characterized In. that both of the electrode 
element surfaces (1, 2; 101, 102; 201, 202; 301, 30i2) are 
designed from a very high ohmic material, preferably with a 
30 resistivity corresponding to or higher than antistatic, that 
both electrode element: surfaces (1, 2; 101, 102; 201, 202; 
301, 302) each are egtaipped with at least one ciirrent carrying 
or semi -conductive means (a, a', b, b') arranged at a distance 
frdm the edge portions (kl, kl', k2, k2') of the electrode 
35 element surfaces (1, 2; lOl, 102; 201, 202; 301, 302). 



3. Particle separator according to claim 1, 

c h a i: a d t e r 1 z e d Izi that both electrode element 

surfaces (1, 2; 101, 102; 201, 202; 301, 302) are designed 
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Erom a very high ohmic material, preferably with a resistivity 
corresponding to or higher than antistatic, that the edge 
portions (kl, kl', k2 , k2') of both electrode element surfaces 
(1, 2; 101, 102/ 201, 202; 301, 302) each aire equipped with 
5 current carrying or semi-conductive means (a, a', c, c') that 
are intended to be connected to the lowest absolute potential 
of the high voltage source (HVU) , and that one electrode 
element surface (2; 102/ 202; 302) is equipped with at least 
one further current carrying or semi-conductive means (b, b' ) 
10 arranged at a distance from the edge portion^ (Jcl, kl/ k2, 
k2') of the electrode element surface (2; 102; 202; 302), and 
that the current carrying or serai -conductive means (b, b') is 
arranged to have a galvanic connection to the pole of the high 
voltage source (HVU) having the highest potential. 

15 

4. Particle separator according to any of the previous 
claims, characterized in that current carrying or 

semi -conductive means (a, a', b, b' , c, c', e,. e' , ) are 

attached to the electrode element surfaces (1, 2; 101, 102; 

20 \201, 2d2i; 301,. 302) by means of print, paint, etching or the 
like. 

5. Particle separator according to any of the previous 
claims, characterized in that the current 

25 carrying or semi -conductive means for each electrode element 
surface (1, 2; 101, 102;' 201, 202; 301, 302) constitutes at 
least two strings (a, a', b, b', c, c' , e, that are 

essentially parallel to each other and tlT the edge portions 
(kl, kl', k2, k2') . 

30 

6. Particle separator according to any of the previous 
claims, characterized in that the surface that is 
covered by the current carrying or semi -conductive means 

(a, a', b, b', c, c', e, e' constitutes a fraction of the 
35 respective electrode element surface (1, 2; 101, 102; 201, 
202; 301, 302) . 



40 



7. Particle separator according to any of the previous 
claims, characterized in that the current 
carrying or semi -conductive means (a, a', b, b', c, C, e. 
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e',—- ) have an extension perpendicular to the air flow 
direction through the particle separator. 

8 . Particle separator according to any of the previous 
5 claims, characterized in that the electrode 

elements are provided on bands several times wound around an 
imaginary axis. 

9. Particle separator according to any of the previous 
10 claims, characterized in that the electrode 

element surfaces (1, 2; 101, 102; 201, 202; 301, 302) are 
designed from cellulose material. 

10. Particle separator according to any of the previous 
15 claims, characterized in that the electrode 

element surfaces (1, 2; 101, 102; 201, 202; 301, 302} are 
coated with a thin damip proof layer. 
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